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(54) PRESSURE-SENSITIVE ADHESIVE SHEET FOR STICKING WAFER AND 
SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pressure- 
sensitive adhesive sheet for sticking a wafer which 
enables to do direct die-bonding and furnishes a 
semiconductor package with high reliability; and a 
semiconductor device which can be produced at a low 
cost and is excellent in temperature-cycle resistance 
and PCT(pressure cooker test) resistance. 
SOLUTION: The adhesive sheet for sticking a wafer 
comprises a radiation- curable pressure-sensitive 
adhesive layer containing both an adhesive agent and a 
radiation-polymerizable oligomer and a die-sticking 
adhesive layer which are formed in this order on a base 
material, wherein the radiation-curable pressure- 
sensitive adhesive layer, if cured by radiation, has an 
elastic modulus of 0.1-10 MPa and the die-sticking 
adhesive layer has an elastic modules of 10-2,000 MPa 
at 25° C and 3-50 MPa at 260° C. The semiconductor 
device has a structure that semiconductor element and 
a support member are stuck each other through the die- 
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sticking adhesive layer of the adhesive sheet for sticking a wafer. 
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timwm.^*.-* y 2 0 - 2 0 0 ms^in 
«&n*ct!6*»*u<, 5 o~ 1 5 oMfiPfflo«&n* 

[0 0 5 5] ±fB©BE^J±t-r^Ci:T% fe*fl^®{bM 
^#SiJ)l 3 <t ?V 4 fc©Wt^t/j:SHW 

<<stu ssioxAf'yTi^ mmmmmm 4 

[ 0 0 5 6] £fc. j£aH=«?i;T, iUtffiS!{bS»«AI 

t Lrii. ^jA(f . &=f-m& 100-3000 msK. 0 

£L<(± 100-1 50 0IMJST*S)0> »?rti=«*- 
50 ^^ty&n-B. SJ6tt#fWd©tt«*c±. ife«^JfiK^ 
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i o oMWfcWLTo. i ~5 ommmtm^ l< , 
o. i~3 osms&au 9$?* 

[0 0 5 7] ±i2tf>> ^rttftX-IKX-WS^-*^ 

*£< t b i miin±m-r^s.^it^t lti±. 

tf, h y ^ ^ □ — ;U7'a/N- v h y 7 ? 'J U— h - f 
1 — )V V x )7 9 x ) I — h- . ^v^xyxu h -IVt- h 7 

?'JU-h, 1, 4-7'fl'>/ l j3-;l/y7? , ;b- 
K 1, 6 ^>y^--;Uy7^yi/-h, *''Jx 

[0 0 5 8] 7 I c^*ftCcfc^fi^{bl^rBl^'it>*{- 
T^M^fi*'^ < t^g»t\ @*bMft!i«#JJI 

/>, 7th7iy>, ^>W>. tv/'f vy^u 

fh7^f;Uf 77A=e/t^77^ h\ 7'/^-fV 
7fD^h'J;W y'OyiK y7tfJk £-7a- 

«i±. i o ommmzMLxo. i~ios*sp 

*WtL<. 0. 5~5M§G#J:9$J;i U\ 
[ 0 0 5 9 ] ttz^ £lCf5L;t, te*f*HS!<bMlfi#^J 
«3^^. £^(c;&iMJSJ}tcJ;9ifffeir&{b^£a 

4^Af, T^iii ffijg *«ii5 tO, ^xAf'yyfflf 

[0 0 6 0] ^ISM| ; f ( cj;0#fe-r'S»{k^t)i:L-T 

WfTOcJ: 0 Wfet^£{b-£#J/&« L< . Jl&lftKli 

(i\ tS^CD h 'J 7i^;Uy ? 7^:*7>3U 7* 

J^JlWHcti. 0d*ti\ 3- [N- 
(p- h 'J^i y) ] - 7 — t — 'J /7;u^-7>. 3 

- [N- ( p - h 'J ;u) -n-^?m;;] -7-t 
-'J y 7;i^7 3- [N— (p-h'J;u) -N-x. 
f^7i7] -7-7i'Jy7M7-A 3-vx\^/l/ 
7;;-6-^^-7-7-yy7M7'A 7 U X 
^WWtl/vI'vnv, 4. 4' , 4" -hyxy 
^f;l/7;yh';7xi;M? /-/K 4, 4' , 4" 

- h UXy^f^i; h 'J7x^M ? VHi^tf <J> 

[0 0 6 1 ] ±12©. fifeltHM^^.tOSfe-r^^tl 
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[ 0 0 6 2] cro=ko^ft*tSIMW^«koT«fe-r'5)ft 

0 1-1 0ii°/otW^n^it^*L<, 0. 5~ 
5ii%tssn^^t^<to^n\ 1 0fiM%£ 

tftb 0 . 0 . 0 1 S«°/6*SST-* « 4: „ ^*tHMS4B#(c 

h^»{C3ffe-tt-f, 7xAf77Ct7 77 

[ 0 0 6 3 ] £/c> ±fBflc»«HK<tS!«i«»IJi 3 ©fi-& 

»x t7 7lft^ x*-+y{t-&ft, ^U^-;Wb^- 

[0 0 6 4] ±l2i«?SJiia)5^t Ltl±, fiSIAti, Xr7 
■J >M> 77'J >M> U w— T'^^vig. 2 - 
i^;i/^*v-i';i/K. ^-u-f >gf. 'J y-;H?. 5 Ux 

30 ^ /nVL- 5 =f- >Wt> 4 V Xr7 'J tFD + y 

Ca. Sr, Ba> Cd> Zn, Pb, S ru 

[ 0 0 6 5] ±I2S iXt±->a*-9->«ii«:*r-r*<b'& 

40 [0 0 6 6] ±IBi3K+-><b^-#lt LTl±. ^ 
*'4yXf7 'J >i6^^iK x*-+yXf7 'J VKT*^ 

7 b KDt7 y u— h N t'^7x y—)VA v ^ U ->->*;u 

[006 7] ±M* x )*-Mt^ i m>Li± s tmmfot l 

h— +->y h— ^v^xyx'J h — 
yXvjxyx'Jh-^ hyyfD-^o/t 
> % *?y xf uvru 3— ;k *?y t*^;ur;u=i-;u^ 
50 tfSStfS.tu ±«5fb#*©$M3fi. ^JKWt'&ftXti* 
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[0 0 6 8] ±Ej8-5?y Kt#ttXt±c:ft?>0«i»flE 
fcLTli, flitf* TthBixxf^ ft KdR 

[0 0 6 9] ±fe*X7r-T hmtLXlt^ m^ii, h 

>K ^t'x7i/-M*X7r-< 10 
tfTK-ttst ( l ) ( 2 ) -easft*<b-&*j*&«* 

[0 0 7 01 

RO— P— OR 

I (1) 
OR 



T-&Sft-?-Cf>T & J:^) 
[0 0 7 1 ] 
[ft 2] 



._^q)-o-F-0-@-R 



(2) 



20 



[0 0 7 2] in^i+X^Vf-f V^JOttffl* 
l±, 3 "fuz 1 0 il%OTT-ff$n^ 30 

lr\ THtiftK#JIBW:ft^a\ »^0. lli%t-* 
4. 

[0 0 7 3] jr.*X/<> KBf^tif-y ?777*R 

<S>gftT% ttltiSHgHbSftliffftlJi 3 K, * ?.t:*lBSi 
ffl^iDt^ii tT-t-i»„ WM&ihffli: b-Tti. #1* 
If. 7-*>tfc, *^*Vtt, 2K*>tt. W-f*->tt 

;K T >^ > K— -rxXUfb^, XX K— TV > v 7 40 

«n<taitt*ftMi 3 o ~ 5 o fis%#ws c t 

b < . 0-30 SggB#W£ ft£ £ £ # J: 0 * 
[0 0 7 4] ttMHHK<tSK;*M)l 3 ofiiffiott 

S'J.bLTtl. 0!|/U;f. 2, 4 - h "J UVf-f V->7*- 
K 2, 6-h'JU>^Vv7*-h, 1. 3-*-> 50 



#M 2 0 0 2 - 2 2 6 7 9 6 
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y UVv-T 7->7*- K 1. 4 -*vU>v-f V->7 
*-K -/7i-;Wr/-4, 4' -y-f7->7^- 

K y7i-W?>-2, 4' -yYVy7*-h, 

3-^f;l-y7ii^ ? V v-f 7 »>7* — h, ^^"9" 
^ ^ b V v -i V v 7 * - h „ -i V * a > ^ V -> 7 * — 

K *J*s9w*.**st\'* 9 V-4, 4' -5M7->7* 
-K yy?a^yjWry-2, 4' -vVVy7 
*— K 'J 5? W V ->7#— MlW^ffi'f 7->7* — h 

m&sintrmmi- z> z t # * . -r v -> 7 h % 

^b#JtfX£ffl«t±. ftSSSI 1 0 0«»g(5(c*tLT5 01 
«P«T* , »* K> 20 fiMRJsTF** <fc 9 *f * bt>. 
TPS t±# KEJRB 14 ft l > ®S 0 . 1 fi*S5T* * * . 

[0 0 7 5] *wn<»^ i-'^mmi&m^-Yvyjm 
mmmmmm a \u f&m&BHsassEB-eajsaft* 2 

5 "C Ta>§¥tt^*< 1 0-2 OOOMPaf* 1 ), fro 2 

6 0 1 3-50 MPaT*$> ZZt 

ft BS77 -tSiSBf ro^UC77 ©«*PS(j»*«SiaL.x K0» 
looses (=«*i. *fcf*aK-»M?;H4* BPCTtt 

[0 0 7 6] ±ISr-fg»fflS«»l»4 0lWPtt. ftfc 
MHttttvW, fflS 3-100 umlSf* 9,10- 

[0 0 7 7] r^mmmmmmmA n, biu^^o 

n * ?r 5 «fi%OT t -r * C i *«» * b < . 

3 m.m%\>xrt -r* it^i l < . i mm%^t 

[0078] ±mrjmwmmmmA ^#w*n«m 

^y -f ^ K»K, •> 'J a- v»HB> 7* / 
-^»ffi3¥ro«i8Wbttttffi, 7 ? 'J ;b«Bi. n'iS* U 
77*rfi*#'j7-, 7'y«^Bi^roii«^Jft 

[0079] ±td.o>y4mmmmmmAii., tmmw 
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(A) - (D) o^m^o»||B«fi!tSr$Wr*ifc^ 
[0 0 8 0] (A) itf+S/fiJJB. x*'+->ItW7? 

[0 0 8 1 ] (B) ( 1 ) ijK*->»KXl«-©Wt*l 
10 0SSS&, (2) BHiUT/'Ji/^ T 

BE) *<- 1 0 TCi^±T-^oSS¥l^^S^ 8 0 7^± 
t*^x*-+yItW7 7 U frX&m&i* 1 0 0-30 

0 gjtSP. ( 3 ) mtfeMffl 0 . 1-5 tttf. 

[0 0 8 2] ( C ) ( 1 ) itf* ->«3gSt>'-e fflM 

1 0 0 MMSt* ( 2 ) j. jK* S/»flg £ ffi?Stt*»* 0 frr? 
mS¥±5»^fi^ 3 ^J5LhW«HB 10-40 MSB. 

(3) Ig*4t LT^'JS/SW (y 7) 77U U- h 2- 
6SS%£a*, Tg#- 1 OtJsLh-C^fi* 3 ?^ 
mtfi 8 0 ^±T?**i#* yltST 7 'J 
£#100-300 MSB. ( 4 ) S<t<£itS'J 0.1- 

[0 0 8 3] (D) (1) xdf+i'ttiStf^i/-^ 
WSlOOfiSfff. (2) -7 3.J**sWm\ 0-4 Ofi 
JtSlk (3) g^iLtrUvy;!/ (*7) 7?'JU- 

8 0 75JM±T-£> « itf * ->S#^T 7 'J ;l/ 

ioo~3oo mmu, ( 4 ) jgMt<£3ia<i 

0. l~5fi*£|5. 

[0 0 8 4] ±IB (A) - (D) ©WflBilBJSlzfctfSi 

5 0 0 0 J^TV ff^L<l±3 0 0 0 «Trox*-+ ->^BM 
i'ffifflSn*. x;K#yi(ItLT»?ii«5 0 

0 JiTF© t'X7x; -;bAMXt± t'x7xy -;u f S?£ 

[0 0 8 5] ±12^*^ 5 0 0HT©t'X7x/'-* 
AfflXt±tfX7*y-;i/FM«tt»JBi:lx-rtt % fl* 
(f. iftyx/l'X^+yt^fioxtn- h 8 0 7,x 

t3-h 8 2 7,xt3-h 8 2 8, 7"7 ^ i # ;bB* 
(HOS03D.B.R. 3 3 0 . D.E.R. 3 3 L D.E.R. 3 6 L 
m«MbJ£(ttO»©YD 1 2 8. YD F 1 7 0 3W^tf?> 

[0 0 8 6] ^-f£4M!&*3iJIB4©Tg&H< 

7x;-;uy*7 7^ix^yi8g, 7 U V- 
IV J **7 y 7 Ix*'+ -> Wflg^plT* n -5. . 7x;- 

S©EPPN- 2 0 I3?##tf 6*1, 7U'/-^;*7 
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ESCN-00U ESCN-195, B*ft^(t*)Si 
©EOCN1 0 1 2, EOCN1025. EOCN10 
2 7^*«£tf 6ft. £ft6ti#&TXl±r3EHKU:*:iB 

[ 0 0 8 7] ifc. x^y^lBtLT, 7*a/»fl:x*K 

(mtf^ft3*lSt«*)«l©ESB-4 0 0 ),7a 
A<t7x;-;M*7 7 71U.;K*->WJiM (f'RtfB* 
10 fti(«Sl©BREN- 10 5. BREN-S) f i# 

[0 0 8 8] i#*->»fll©lS{b*Jfc LTli, x**-> 
7 J y h\ H7-yfb*7^©<t^, t*X7i7-;U 

A. t^7x/-;bF, b'x7x;-;i/Sf®7x;- 
;HfcKKS£ i^*tc2fiJ^±W-r-5<t^, 7x; 
-;by*f7-y yffiJJg, fx7x;-)i/;*77 7®m. 
7 u V-;u y #7 -y 7 1»B§H© y #7 -y 7 WStt 
20 tf6ft£<, 

[0 0 8 9] ^r-t. iR&i$©fflBftttc«ft*j&-C7 
i y-^y^v-y y^flg. ex7x;-)M*77 7if 
st> 7 u v-;u y *'7 -y y fflBii?© »iib*<j? 

>*{t^II (tt)S®7x7 7-l' MF 2 8 8 2 , 7x 
/7^MF 2 8 2 2 , 7x;7-fMD-2 0 9 0, 
7x77^HD-2149, 7x;7-/hVH4 1 5 
0. 7x77^ h VH 4 1 7 0 3?©SMfc»U ^A^tfiK 
(ft)l77^t-#-KFG- 2 0 0 0^©7a^e{t7 
30 i y —Mfr£%>)-e$>& f (-77nttX7x/-M/j: 

[0 0 9 0] ±8SijK*v/»flBSr;-t©SMWJtliDi 

V'm&fc. v* ;U* >ig>> t K 7 v h\ h 'J 7 ^ 
X7-fX x (•77x-;l/*X*-7Af 1-77x^1/ 

#u- f 7?fc^ s rv-j^mamt. l 

40 [0 0 9 11 5 7V-;MIt LT t± N ^J^.(f x 2 - y 

= rv-;K 2 4 -y ^;u-f s y*v- 

1 ->7 / xf jl,- 2 - 7 xiM J ?"7-ik 1 
-/7;xW- 2-7x^W 5 y*VU 7 A h 'J y 'J 

Cf. EaSI<t«X«(»)»©2E4MZ. 2 PZ-CN, 
2 PZ-CNSSfif*«*tf ^5. 

[0092] rjmmmmm&im a (vmss. (o tcisij 
50 mm. MUH-m^^^mm. @tt©yc^v^mtis#w 
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3* a , ®&o>± # k ^mm^mKifc^^mmf s> ft 
[oo9 3] ±157 x.y*->mmtLxi±, mz-ii, n 

YP-5 0. 7in-hYP-6 OH^tf^ft*. 

[0094] ^/-c. ±mmft?&3-tf*i'mmt lt 

14, 0iJ;Llf. ^«^3^~8^0i^5>T«^^->^ 
HI, tSblzlt^ ^i**8^?:S^^^»?Ix^ 10 
•>»flB (4f&¥7-59617-5f, #£¥7-596 18-5§-. #£¥7- 
59619-fs #^>¥7-59620-f-x 4#&¥7-6491 1^\ #£¥7 
-68327#&fB#8H) ^tf^tf ^n-s. 

[0095] ttz^ ±i3ae©*sv>wt6S$*asi4 

HTR- 8 6 0 Pl§Wlf£>ft-&. x,-K*->« 
lit <h tffigtttf* * t 14. Wbfttx** £ #g| L 

T-oj^±©ffl^#^n* ut/K, ammmmzmm 20 

[0 0 9 6] ±IEx#*i'«Jfifcffl»tt:&«&Ofrofi* 
¥i%#?S# 3 ^lM±©«^fi^fl§©^Pfit±, x* 

^arei 0 ommuizMLx io~4 os*sp#$?£ 

U\ 1 0ll«*«T*4i:, x#*->ttfl&fc£jdt$j 
-f<5>. *-y ?7 7?f0^4ti^ 

»ttA<fiT-r*si©raHA*jac*iiisi*«**3, 4011 

Z> t . xtf* ->®8g*@© T g **<ST-r *«IrI** 

30 

[0 0 9 7] ^-r£*ffi«»*iJJl©IIf£ (B) . (C) 
Rlf (D) Kfett-S. IP$4i: LT/U ->i?;U O 7 
?'J U-h 2~6M96£#*. Tg*<- 1 OTCJJLbT? 

8 0 ->S#W 
7?'J^»*l^i:Lrii, #I;Llf. fSpo^HTR — 
8 6 0 P - 3 (f&Hfb^MSKttOfi) ^*^(f €>*l4. 

[0 0 9 8] ->v?7l> 9) 7 9 x ) V-Y<D 

St4. 2 ~ 6 ll%0*i^Mt t4 i t i'Jf * U 

2 fi»%*?iT-* * i: . «»^**«Ti- 
0. 6fiM%£iS;t.i><!:. 3'AOV;Ht^ic 0 -^"f^ 40 
<ai^*<**. 8S|K4x*-;u (*9) 7?'JI/-I-W 
;u 7? u-hXtiM*©ffl-&«5«rffl^*ii: 

[0 0 9 9] Tgli-l 0t«±4WS L<. ±R141* 

icsjigjitti^. as 3 o ott-s^. Tg#- i or 

*it-ife4 (h B Xf -yttlT*©if7 -f ;uaco ? 7 ? 

9. flX9»iMijWK{M-*«|6|3&«**. £ 
fc. ±fBW#£S*/^-£fi^£;£&£: LTt4. MA. 
tf. /<-;u«^. ffiSa^V^W&ti^. 50 



ftffl 2002-226796 
18 

[0 10 0] ±|5«J3Bfi)Stfe^*x'K*->S#W7^ 
U ;H*l^#£Oli¥i§^lli, 8 0 751i*±T-cfc « 
i t U>, fifi^^fitf 8 0 }5*?pST-£> £ 

[oioi] ±ibx'-k+vS#wt^ y;b«ftm^»© 

feBS(4. iJK*S/»»Xtf*©«<OWl 0 OfiSS&t;: 
WLT, 1 0 0SSSP—3 0 0»SMf4H\ 10 
oa*gp*«Tfe-i.i:. 7-r;UAtf>3£jK©fgT j e>?-y ? 

tt#*t<ft*«iRiJ&«*»K 3 o om&.&z&A.zt, 
[o 1 02] nmmmmmmmA ua, gattttiao 

»lllS#«r «t < -TSA:*^ <* ■y7*U >*TW£fti 

14. f'Rtf. 5/9 V* y 7"'J >y"#J> ^ ? -y 7* 'J > 
h ft. tn^VA-^UV ^J*W * 

[0 10 3] ->7>*-y7 , 'J>^»|iUTt±. 

;U*7>7"a tr;i/ h h + v->7>. r-75. /7*a 

h*yy7A N-j3-7;;xf^-r-7;/7"D 

[0 10 4] ±IEv'7>* y7"U >rS>J(±. r-7'Jy 
K*v7*a£;H* ^ l+y->7>tLTNUC A- 
18 7. 'J ^ h + >v9>t 

LTNUC A- 1 8 9. 7~T5 J-fu\Z)\,V Ux|« 
#yy7ViLTNUC A— 1 100> 7~7U-f h' 
7*p t>h U x (- + •>•> 7 V t LTN U C A- 1 1 6 
0. N-jS-7; y jr.^=-;u— y — ~7 \ J y'a b ') ? 
h*-»7>tLTNUC A-l 1 2 Otl^If^ 

* '>»flBStf-€-ro5!<aa i o o mmmiztj l o . 1 ~ 1 

OSMg&J&W* L^o 

[0 1 0 5] $^>tc. r-fS*ffl«J»#Jli4tt4. 
t4©«-§-^g6<Jt LT. Sg. ^. t;i^ 
— 7A. ^.t^VU^. t7vv?, Xt4— y 

5rg&5i:LT. fl| % ^7TJW 7;U5-7A. 

ft h (D^&ti £T©8t£*te!HjK r-^iD-r 

-c 7-5;iiit4:it-?H, 
[0 10 6] 3tei-g«g©Sfb4Xffi?:WJL. 

nam* u * . «sntt^ y * . i§ss-> u 
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[0 1 0 73 cnf>cD7^7-ti. ffi±T3?.l±ziffl5S$r 

*ffl&**>Jl 0 OMtttzfcfLT, 10-40 OMMSP 
[0 10 8] J^±> KEUfcJ: *>MB»fl3 

[0 1 0 9 3 J^T^SEWO^i^HfiO^fflttW^-h 
>$§©}££->- h 0)®f®«iU2T-;fc"i>o 0 2 Kijv*- «t O 

U &^T-&3f h i ©?y &*AJS**IJI4 fc±fi 
fflg«»J« 4 ©±®tc;yv v v$Tmi-*-'« #*#<*■> x 

[0 1103 llflE-JxAAl;, ^fV/V- 

?5:ffl^T^yvmt> 111 4 <fc n 

{i©-7i/^y-/A,. a 2 . • • • A^r^mwrnm 
*8^«SMtatt**jji 3 1 yjtmmmmmm 4 i© 

8*2714. 1 - 1 0 0 Og/2 SrantflK^ff* b< . 1 ~ 
5 0 0g/2 5 nogs** J: Off* L-l^. fft/j. 
if^J4t'!/xAf.y7 - A 1 , A 2 . • • •A 4 troS« 
#14. 50-2000 g/ 25 mmfIJ8#ff * L < . 10 0 
- 1 0 0 Og/2 5mfU££<J: Off* L-t\, Jg*#J&«±K 
©KH&-C*nt4\ -JiAf^^Ai, A 2 > • • -A-at 
->*^ft5affltt*->-h 1 tt±-*MtUT*J0. ±IE© 

[01113 Ei5tc/TN-rj:ot-. m?m (u 

V) „ *?» (EB) *P©ittM*B *««*>- h ICS 
tt 2 fl|*&ttttllHft£U&**Mi 3 Kj&tf U ttftttgHS 
ftSttttftW 3 ttJK**ti*«0Wltt^tt* 'J 
■£flMb*L»*. ifcWttJ8lt*ti> 2 0 - 5 0 0mff/c 
m 2 igAWi L < . M*fB^p B ll± 0 . 1-15 0 #g0E*< 

[0 1123 WJMtStti»II3t7''r 

mmmmmmm 4 1 <&ra©tt*ati. -y y & e . y ? y 

•y 48*fctM>U 3^oSaW»8Mbffltt4KW« 4 



(11) * #12 0 0 2 - 2 2 6 7 9 6 

20 

#tSI© T y 7MH C i: *»T # £ . ftgttgj&H&t;: 

tovzimmwcsmmma 3 1 r^mmmmmmm 4 

t©J£#;>3t4. 1 -5 0 Og/2 5ram;6<ff*L<. 1-1 
0 Og/2 5nun;aU Off* Ll,\, ^-fJSSffl&SiW 

4 t7i/^7 c •y7°^:w^^»yt;(4. 50-4000 g/ 25 

mm#ff*L<, 1 0 0-3 0 0 Og/2 5mm#«J: Off* L 

[01133 h i ^mimmmit^ a** 2 © 

[0 1 1 43 x+x/5V^vyil»t, H7i:St 
J; o tc. £ft 2 ©TIi* N <i3£# ±(5WF 6 iz «t 0 t y ? 
7 7 7"t'<l')iAf77 , AK A 2 - - • A 4 ^?g#± 
If, :©-) 1 Af 7 7'AK A 2 - • • A 4 £. WI^.Cf, 
0 8(-/^-rct9tc. qft§|3 U-y h 7 lei 0 tf-y 7777" 
20 «. ^^f •yT'A^^ &*ffl&**4Jl 4 t ©IB 

A^t'y^T-y^ffTt, ^•fflJfSS'JJi 4 l± 
[0 1 1 53 ^f)x/\f'y7'iS:, H9(c^-Ti;-9 

•J — K7 U — Ai 0gf^7t5. ±fa2raJKUE»*# 

30 is. ffli^r-fsaifflsawaotttt, 

^ig8 0~3oot, o. oi~3oo ^rar-$. 
*. &tz. tMmit<Dfe(Dtnm&&. amis i o o~3 o 

OtT*$.0. 1 5 0 -2 5 Otgg*W^LV\ iD^Bf 
BBt±. 0 . 5-120 £K|-C* 0 . 1-30 »Hie 

[0 1 1 63 lOiitLT^xAf •y7'A l , A 2 • • 
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